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PROTOCOL

of the Third Session’of the Joint US-USSR
Working Group on Electrometallurgy

I. INTRODUCTION

1. This session of the Joint US-USSR Working Group on
Elqctrometallurgy took place in the USSR from June 2-13, 1375.
The specific meeting places, dates, itinerary, etc. are given
in Appendix 1.

The Agenda was as follows:

a. Reports by the chairmen of the Task Forces on the
work done in their specific fields of electrometallurgy on
agreed subjects 6f the program from May 1974 to May 1975;

b. Discussion, definition and ;igning of a joint pro-
gram of work on the subject: "Joining of Materials in the
Solid State", approved by the Joint Commission at their

. meeting in November, 1974;

c. Brief presentation of new p;oblems for further
cooperative work in electrometallurgy;

d. Other guestions that might arise,

2. The composition of the USSR wdrking group is given
in Appendix 2, and the composition of éﬁe-US working group
is given in Appendix 3. -

3. 1In Moscow, on June 2 and 3; the two groups reviewed
the progress in carrying out the joint work to date. Reports

were made on the following original subjects of the program:
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- Electron'beemzévaporation of metallic and non-metallic
materials in vacuum (by ‘Messrs. Movchan and Bunshah) ;

=~ Blectro-slag technolegy (by Messrs. Emelyanenko and
Flemings); * ‘

~ Plasma arc meiting of metallic materials (by Messrs.
Grigorenko and Wasilewski) ;

~ Research and development of general and special purpose

welding materials (by Messrs. Pokhodnya and Savage).

Also discussed in general terms were the two new topics
previously agreed upon and approved, namely, cryogenic’ testing
of materials (by Messrs. Yushchenko and Van Echo) and Joining
of Materlals in the Solid State (by Messrs. Kashin and Heckel) .
These two top1CS were discussed in detail at later meetings
* of the p11n01pal investigators during the various visits, and

the conclusions are given elsewhere in this Protocol.

A discussion took place on the subject of possibly ex-
panding cooperation and addlng new toples to the program of
cooperation. Both sides rYecognized that the Present program
would have to be es ssentially completed before expanding it
further, but pProposals for expanSlon must begin soon (sece

"Conclusions and Agreements" below).

4. During the period of June 4 to 12 the United States
delegation visited industrial establishments, laboratories of
scientific—research institutes and institutions of higher
education for more detailed discussion of their cooperation
and a study of their accomplishments iﬁ the field of electro-
metallurgy (see‘Appendix.l). The Working Groups met

again in Moscow on June 13 to discuss and finalize
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agreements on a series of problems and details of the program
of work. .

5. Both sides noted the deep mutual interest existing
in the discussion of, and agreements on, all the subjects
and the absence of significant differences of opinion, as
well as the mutual cooperation in arriving at conclusions
and agreements.

IT. CONCLUSIONS AND AGREEMENTS ON THE COOFPERATIVE TECHNICAL
WORK .

(Note: In the following paragraphs, the numbers refer

to the detailed items listed in the Appendices of the

Seéond Protocol.)

A. Both sides took note of the. following status of work
completion in reviewing the cooperative work done:

Electron-beam evaporation of metallic and non-metallic

materials in vacuum, Work on Part I of the subject is pro-

gressing in a satisfactory manner, - The ‘Soviet side has

provided samples of condensates. The U.S. side will provide

similar samples in October -~ November, 1975, during the Soviet

visit to the U.S. A further exchange’qﬁ samples will take
place in 1975-1976.

Work under Part II is currentlyibeing delayed due to
the absence of an agreed method of tool evaluation and a plan
for the exchange of coated cutting tool bits., A plan is now
under discussion and details will be arranged during the

Soviet visit to the U.S. in October~Novembcr, 1975. It would

*
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be helpful if both sides exchangéd proposals oh methods of
research on tool evaluation (for hard metal cutting tools)
before September 1, 1975..

Also. necessary is the additional clarif%cation of the
plan and time periods for carrying out Part III by Airco-

Temescal.

Plasma arc melting of metallic materials. (Note:

G.M. Grigorenko has replaced V.T. Lakomski as the Soviet re-
sponsible person.) It was noted tha£ by June 1, 1975 the
U.5. and the Soviet sides had accomplished the following:

Part I .
initiated work on the solubility of nitrogen in iron-carbon
and iron-oxyden systems.
Point 1 iél The Paton Institute, the University of Michigan
and Stanford University have prepared alloys and have started
accumulating experimental data on the solubility of nitrogen
in specific types of steels to chetk the previousiy developed
methods of calculation.
Point 1 (c¢) Stanford University has‘%pitiated-studies of the
effect of surface-active elements (oxygen and sulphur) on the
speed of solubility and diffusion of nitrogen in liquid metals.
Point 2 (a) The Paton Institute is carrying out research on
the interaction between nitrogen in plasma and liguid binary
alloys of iron with copper and silicon, |

Iron-nickel alloys with carbon have been prepared for this

study.
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Point 2 (b) The Baikov In'stitute has prepared experimental
test equipment and has initiated studies of thé interaction
between carbon and|oxygen iﬁ'liquid metals dufing plasma arc
melting. )

Point 2 (c) MIT (Professor King) together with the Union
Carbide Company (Dr. Reed) have.initiated study of the kinetics
of interaction of nitrogen with liquid metal.

Point 2 (d) The Baikov Institute has carried out a calculated

evaluation of the surface temperaturec of thé bath and has pro-

vided the U.S. side with the results. Michigan University

has started the development of a mathematical heat transfer

model.

Part 11

Point 1 The Paton Institute together with "Glavspetzstal"

has developed technology of the preparation of steel electrodes
with a low nitrogen content for plasma-arc remelting.

Point 2 The Paton Instiﬁute and "Glavspetzstal" are doing
research on alloying steels with nitrogen in plasma~arc re-
melting in order to select the optimunm parameters. At the
agreed time (third quarter of 1975), a -300-500 kg ingot
(approximately 0.7 percent N,) will bg forwarded to the U.S.
side to fulfill-Point 3 of the work plan. The U.S. side will
inform the Soviet side of the bestAport of entry into the U.S.
EQEBE_E Battelle is preparing to undertake this task on

receipt of the ingot from the Soviet side.
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Elecitro-slag technology. 1In the absence of Professor

Medovar, the Soviet responsible person, the main discussions
were held with Dr. Yu. G. Emelyanenko.

In accordance_with the program of joint work on electro~
slag technoloyy, Eoth sides agreed ﬁo conduct’the necessary
work aimed at creation of a mathematical model of the electro-
slag process.

Part I

Work on Part I is iﬂ progress on both sides and it is
agreed that a joint Task Force meeting will be held in the U.S.
in October—November,'1975, to review that work, to agree on
procedures for cooperation and to estimate the time at which
the work will be completed. ‘

Part IT

As regards Part II, Points 1, 2 and 3, the two sides have
clarified the difection of the work to e done apd confirmed
the target time period in Which the invegtigation_is to be com-
pleted. Both sides have noted that it‘is essential to obtain
extensive and reliable experimental data on the process of .
formation of segregates, and also associated thermophyecical data,
in order to deveiop the desired mathematical model. Within the
period of two months, the Soviet side will provide the U.S.
side with the initial data concerning investigations of the
formation of segregations in electro-slag ingots. The U.S.
side will, within the same two months, provide the Soviet side
information on the modeling methods and of investigations of
the segregation processes in EéR ingots. Further detailed dis-
cussions are élanned on this subject at the joint Task Force

meeting in October~November, 1975.
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Part IIT

The two sides have aryived at the single opinion that the
subject of Part III can be dealt with only after work on
Parts I and II has been completed.

Research and development of general and special purpose

welding materials.

Part I

The Soviet side transmitted and the U.S. side received,
on the day of departure of the U.S.'delegation.frCm the U.S.,
proposals for the exchange of welding and base materials for
research purposes. The U.S. side has established working
relationships with the following firms: Chemetron, Hobart,
Union Carbide, Airco and McKay anq.has obtained their per-
mission toAprovide welding materials to the USSR and their
willingness to participate in the program of experimentation.
On the Soviet side, because of licensing agreements, the Soviets
have requested permission from Chemet%on to furnish the U:S.
two types of flux-~cored welding wire. The U.S. side will in-
form the Paton Instutute prior to Ahgust 1, 1975 of the
materials and samples to be transmitted to the USSR and the
estimated date of transmittal. The two sides will at the
same time exch%nge information on thé testing procedures to

be used in testing the materials which they received.

The Paton Institute will, prior to the dates as agreed
in Appendix 4stransmit to the RPI steel samples and welding

materials for the experiments.
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The Soviet side infogmed the U.S. side that,in 1974,
the Paton Iﬁstitute and Union Carbide‘exchanged representative
wélding materials. The,Soviet side transmitted to that firm
flux—cored wires of types ITII-AH4 and IIII-AH8 for welding -

in carbon dioxide gas and also both fused and ceramic fluxes.

Receipt is acknowledged on the U.S. side of fluxes
“Linde-60" and "Linde-80", a ceramic flux and type C-707
flux-cored wire for welding in carbon dioxide gas. The testing
of these welding materials will be dompleted in 1975 by both

sides.

Part IT
The Paton InstiLute has prepared the following programs
" of experiments: ‘

(a) Development of experimental procedures for methods
of predicting the hydrogen content in weldments made with
type E-7018 electrodes. (see Appendix 4a) .

(b) The development of experjmentél techniques for
methods of pfedicting low temperaéure characteristics of

weldments with an austenite structure, as given in Appendix 4b.

o

These programs and plans have béen transmiﬁted to the
U.S. side, for submittal to four pbtential researchers from
‘the U.5. side for a determination of their interest in per-
forming the work. The USSR will be informed of the

names of the potential researchers prior to August 1, 1975.
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The Paton Institute, during 1974-75, finished work on the
subject: "Development of an experimental calculation method
for predicting thetamount of porosity in weldments made with
type E-7014 electrodes™.

Part ITI

The U.S. and Soviet sides have ihitiated research of low
temperature properties of construction materials.

Both sides determined thé scope of research, the types of
steels and alloys and agreed on basic low temperature tests.

In connection with the interest shown by such firms as
Alcoa, International ﬁickel Company and Armco Steel to parti—
cipate in carrying out the tests, both sides agreced to clarify
Part ITI. This has been done and the detailsAarc given in
Appendix 5 of this Protocol,

Prior to October 1, 1975, both sides will exchange the

"~ amount of materials necessary to carry out the experiments.

Joining of materials in the solid state. Both sides agreed

on a program of work in this field (Appendix 6). This Appendix
lists the subjects and work stages, the orgaﬁizations and .
individuals being considered for carryihg out the work on both
sides, the time period assigned to the s;barafe work stages,
the target dates of the start and end4of the various stages

and the manner and forms in which their completion will be

reported. The target period allotted for this work is 1975-~1977.

III. NEW PROPOSALS

1. The U.S. side proposed the following additional subjects

for joint study: "Analysis and development  of test methods de-
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signed to improve the servite properties of ferritic steels
and welded joints at elevated temperatures (ca.4500 cy".

It was agreed that thé U.S. side, by August 15, 1975,
will présent a pfogram on this subﬁect for consideratiocn by'
the Soviet side.

2. The sides agreed to exchange, prior to August 15, 1975,
propbsals for new subjects for a further widening of cooperation
in the field of electrometallurgy.

3. Some discussion was held wifh respect to including
work.on shaped ESR castings; for example, such products as
large valve bodies for power plants. This possibility will
be exblored further by both sides for inclusioﬁ as stated
in the previous paragraph.

4. The sides agreed that new projects agreed upon by
bo%h sides are subject to approval by the Joint US-USSR
Commission. It was also agreed that the expansion of the
program should be carried out as a function of the work
achieved in the present program. '

IV. EXCHANGE OF VISITS, SPECIALISTS AND SEMINARS FOR SELECTED
PARTS OF THE PROGRAM R ’

In accordance with the existing agreement to effect periodic
exchanges of groups of specialists who would view the conduct
of work,or accemplish if, as appropriate, at its various stages
and discuss the results achieved, as well as for an exchange
of.information, the U.S. side agreed to examine the possi-
bility of receiving in the U.s. thé following:

(a) A group of four to five specialists for a period of

15 days in October-November, 1975, on the subject of:
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"Plasma arc Melting of Metallic Materials". fhe group would
acquaint itself with methods, with equipment and with results
of research conduc?ed by the following o;ganiiations:

-~ M.I.T. in Cambridge, Massachusetts;

- Union Carbide in Tarrytown, New York;

Battelle in Columbus, Ohio;

- Michigan University in Ann Arbor, Michigan;

~ Stanford University in Palo Alto, California.

(b) A group of Soviet specialists on electron-~beam
evaporation and condensation, consisting of four persons, up
to 15 days, during the October-November period,at the Oregon
Graduate Center, UCLA, Manlabs and Airco-Temescal. The objectives
of their vists would be to develop a single method of testing
coated cutting tool bits and to agree on arrangementé for the
order of exchange and.testing of the cutting tools and for
the balance of tﬁe program,

(c) Two specialists from the Paton Institute for a period
of up to two months in the fourth guarter of 1975, for carrying
out research (in.accordance with Parts I and II of the subject)
‘in the RPI and at Lehigh University. The problem of carrying
out the work at ITTRI and at the Hobarg and'Aifco firms will be
explored by the U.S. side, and, before July 1, 1975, the Paton
Institute will be informed of the results in this connection.

(d) With the object of clarifying and defining further
details on the subject of "Electro-slag Technology", the sides
agreed on a meéeting of three-four specialists in October-

November, 1975, at M.I.T., and other locations to be agreed upon.

.
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(e) As»régards Part IITI, in the fourth quarter of 1975,
three specialists from the Paton Institute, at-Lehigh University,
Armco, National Burcau of Stqndards and Alcoa, for a discussion
of research methodé in the conduct of low termperature tests.

The Soviet side agreed to examine the possibility of
receiving in the USSR the following:

(a) A group of up to five U.S. investigators in
Sep%émber—October; 1975, for a'period of one week on the
subject: "Joining of Materials in the Solid State".

(b) A group of four to five specialists in the fourth
quarter of 1975, in Kiev for a period of one to two weeks
in the field of Qelding and welding materials,

(c) A possible meeting in the USSR of U.S. specialists
in the field of electro-slag technology, to be decided after
the October-November meeting in thé U.S.

The dates and places of the visits and the composition
of the above delegations will be arranged by correspondence be-
tween the appropriate Task Force chairmen and responsible
pexrsons. .

It was agreed that,-at appropriatghstages,in the imple-
mentation of the work, limited seminars would be held in both
countries on selected topics. The dates, locations and
arrangements for these seminars would be decidtd 88 progress
continues in the various parts of the program.

. poslum would Lo
It was also agreed that in 1976-1977 a sSyL. - :

. . L ) a work dona and
held in Xiev in the Paton Institute to cover th

the results obtained.
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Both sides agreed to hold the fourth meeting of the
Joint US-USSR Working Group on Electrometallurgy during the
period of May 15 to June 15, 1976 in Washingtoﬁ, D.C., for
the purpose of examining the status of work done and to oulline

the direction of continued cooperation.

V. COMMUNICATIONS

Both sides have noted the delays in the receipt of
correspondence (up to 2 1/2 months). The two sides have
agreed to take appropriate measures to speed up the cor-

respondence and transmittal of research materials.

VI. This Protocol has been prepared in the English and
Russian languages and signed on June 13, 1975. The texts in

both languages ave equally authentic,.

N.E. Promisel S.A, Antonov

Chairman Chairman

U.S. Side of the Joint . Soviet side of the Joint
US-USSR Working Group US~USSR Working Group

on Electrometallurgy on Electrometallurgy
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Appendix 1

Itinerary for the visit of the

American delesation to the USSR

June 1, 1975, Sunday

Arrival in Mdstéw kﬁbssiya lotel).
June 2, Moﬁdaz. g
Session of the Joint Working Groué in Moscow on the premises of the
Committee on Science aﬁd—Technology. '
Evening at the Stanis}avsky and Wemirovich-Danchenko Theatre
(ballet - Swan lake).
June 3, Tuesday
Continuation of the session of the Working Group.
visit to Quality Alloy Experimental Plant. ‘
Visit to Metallurgical Institute.
Visit to the Problems Laboratory of the Meat and Dairy Industr&
Institute.
Visit to workshops and laboratories. Technical discussions.

Departure by train for Kiev.

June 4, Wednesday
Arrival in Kiev. Check into Dnepr Hotel.
Delegation received by the Presiden; of the Ukrainian Academ;
of Sciences, academician B. E. Paton (at the Presidium of the
fcademy of Sciences of the Uk.SSR).
Visit to the Rigidity Problems Institute of the AS (Academy of
Sciences) of the Uk.SSR. (Wasilewski, Heckel).
visit to the Casting Problems Inséitute of the AS of the UK.SSR
(Flemings, Vén Echo). -

Technical discussions at the Electric Welding Institute.

June 5, Thursday

Discussions at the Electric Welding Institute.

Visit to the Rigidity Problems Institute (Stout, Van Echo}.
Visit to the Kiev City Hospital (Promisel).

Continuation of Léchnicél discussions on boat during ride on
the Dnépr.

Flight to Odecssa. Check-in at Chernoye Moryve llotel.
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June 6, Friday
Visit to Odessa Steel-Rolling Plant. Technical discussions with
the plant directo¥ and iu‘the workshops,
Visit to Odessa Opera Theater (ballet - Gisele),

June 7, Saturday

Sightsceing in Odessa., Visit to Odessa Catacombs.
Continuation of technical discussions with the directors of the

Odessa Steel-Rolling Plant during boat trip on Black Sea.

Work on Protocol of Third Session of Working Group.

Free time. Additional sightseecing in Odessg.

Flight to Donetsk, Check into Druzhba Hotel. Promisel and

Tatishchev remained in Odessa to work on English text of .Protocol.
June 9, Monday | |

Visit to Special Electrometallu;gy Problcms Laboratory of the

Donetsk Polytechnical Institute, Technical-discussions in the

laboratery.

Sightseeipg in Donetsk.

Flight to Zaporozhye. Check into Z;porozhye Hotel.

Departure of Prof. Flemings by plane to Moscow and then on to U.S.

June 10, Tuesday

Arrival from Odessa of Messrs. Promisel and Tatishchev.

Visit to "Dneprospetsstal'" Plant. Technical discussions with
chief plant’ engineer and in workshoﬁg.

Sightseeing in Zaporozhye and environs.

Flight to Leningrad, Check into Leningrad Iotel.

June 11, Wednesday
Sightseeing in Leningrad end environs,
Visit to S. M. Kirov Opera and Ballet theater (ballet - "The

Legend of Love').
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June 12, Thursday

Visit to the Hermitage.
Visit to the Leningrad Polytechnical Institute.
Departure for Moscow,

June 13, Friday ,

Arrival in Moscow. Check into Rossiya Hotel.-
Continuation of Session of Joint Working Group on premiseé of
Committee on Science. and Technology.
Signing of the Protocol of the Third Sessio;.
June 14, Saturday '

Sightseeing in Moscow.

June 15, Sunday

Departure for U.S.
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Appendix 2 -
LIST
of members of the Soviet delegation
participating in the work of the Third
Sesgion oflfhe Joint Soviet-American
Working Groué on E]ectromepallurgy‘
S. P. Anton&v - Division Chief, Committce on Science and Technology,

Docéor of Technical Sciences (llead of Delegation)

I. K. Pokhodnya - Chief Scientist-Secretary, Presidium of the AS of
the Uk.S.S.R., Corresponding member of the AS of

the Uk.S.S.R.

B. A. Movchan - Division chief, E. 0. Paton Electric Welding
Institute, Corresponding Member of the AS of the

Uk.S.S.R.

V. I. Kashin - Deputy Director, Metallurgical Institute, Candidate

" of Technical Sciences

L. V. Kovalenko - Chief Specialist, Commiitee on Science and Techuology,

Candidate of Technical Sciences
S. N. Glebov - Expext, Committee on Science and Technology

G. M., Grigorenko - Senior Scientist, E. 0. Paton Electric Welding

Institute, Candidate of Technical Sciences

S. A. Fomina - Senior Engineer, E;*0. Paton Electric Welding

Institute

Yu. G. Yemelyanenko - Senior Scientist, E. 0. Paton Electric Welding

Institute, Candidate of Technical Sciences

M. Kh, Shorshorov - Laboratory Chief, Mctallurgical Institute, Doctor

of Technical Sciences

K. A. Yushchenko - Senior Scientist, E. O. Paton Electric Welding

Institute, Candidate of Technical Sciences
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Appendix 3

LIST
of members of the American delegation
participéti.ng in the work of the Third
Session of-the Joint Soviet-American
‘

Working Group on Electrometallurgy

N. E. Promisel = Chairman of U.S. Working Group,
Formerly Executive Director,
National Materials Advisory
Board, National Academy of
Sciences

R. F. Bunshah - Professor, University of
California at Los Angeles

M. C. Flemings, Jr. - Professor of Metallurgy and
Materials Science, Massachusetts
Institute of Technology

R.W. Heckel : ~ Professor of Metallurgy and
Materials Science and Head of
Department, Carnegie-Mellon
University '

W. F. Savage - Professor and Director of Welding
Research, Rensselaer Polytechnic
Institute

R. Stout —- Professor, Lehigh University

A. Van Echo .- Deputy Branch Chief, Fuels and
Materials, U.S. Atomic Energy
Commission

R. J. Wasilewski - Section llead, Materials Research
Laboratories, National Science
Foundation

..
"

Alexis B. Tatistcheff , Interpreter
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1' AJ

experim nnbal data.
The suggested ranges
of the COdLing are given below:

.

of cha n"*ng the c@lculuuod composition

CaGO3 - 25 55@
CaF2 - 54 305
510, - 10 + 30%
2 . .
Mg ., - 0.+ 103% . e
Fesi - 2 % 15% =
FeTi ~- 13 + 0%
Feiin - 5%
‘The humidity of ceating ij chenzed by cintering the clectzo
. KN 0 | By o At 'Of‘
at temperavures 300°C, 350°C an 00~ C.
The additional conditiens fex compiling the . wlan of exiori-
nent:
(03003 + Ca¥y + 5105 + 50) = 80 % .
Pel'i) = 15 %

" (FeSi
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of the Sovict oide accownding to the p;pg%ﬁ@fbf‘
scicvtiiic-technlieal ﬁboﬂvLutiUp on suvjecs
“Tavestigations ar i ¢ icvelonments of general and
; BpecLal purgeio velding materiels”
Seclion IT e
"Development of calculated-experiment al nethod Ton predic--
bting the hydrogen content in weld nebel made with tho type
E 7018 clect trodes™ |
16 i s»uu;;%:l <o iﬂTCJfLLitG Lhe nf?@c* Kolds cocfiﬁ; TorT
sition (content of Cal,, CaCOﬁ, Sl»P, 1i0), 1Lg basiciby, nabure
of deoxidation (various ratio of Fferro-silicon and ferro-vituaniuv:
in the coating), amount of iron powder, huridity of coatiug on
the hydrogen content in deposited metal and to devélop “he calcus-
lated mebhod of predicting the hydrozen conbtent on the basis of



T e St st .
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Tho investipations are vade using the 4 ma ddad. electrodes,

.The cooLLlc»cnu of coatiug nus

is constant and equals ™~ 405,
. . . d
conting thickness is 4.1 wm, “el. = 7~ 1.55.
deore

1t is suggested Lo siucy the effect of iron powder, its con-

tent in the cooling beirg wuounted to 0 %3 20 %; 40 %. In intro-

duction of iroan powder inco the coating “the amount of all remain-

*
My T A - PR, -
“tichally decreases.

iog constivuesita DRopo

Fe
=

Velding conditions: weiding is cervied out wivh a serl-uuvo-

v

natic machine at. d.c. of reversed polarity. The welding currons
value should be equal to ~r 180 A. The vollage is nominal. In de-
terminaﬁion'of hydrogen content in the denosited rnetal the-wvielding
6 carricd oul only wilh a First half of an electrode.

Deternminstlon of hydrogen content in the deposited metal.

a) Hethod of sampl lng -~ in accordance with a msthodology, recom-
nended by IIV. |
b) Dotemnination of diffusion hy”noren amount 1is carried oul oc-
T eording to the methodology recommended by IIV (im mexrcury) om
by:another mechodolov", p}ov*ﬂﬁ; the trusty resulis.
[]

¢) Determination of the residual hydrogen is carried out by.uhe

nethod of vacuum méltingr

. A .
F ] -
2? LGt _ . o ’
FPromisel S.A. Antonov
Chau:n:m Chairman
U.S. Side of the Joint Soviet Side of the Joint
US-USSR Workinug Group US-USSR Working Group
on Elect;ometallurgy on Electrometallurgy
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App"ndlzi 4b

D for

"Prediction of Low Tcmperature Propertlcs
of High-Alloy AUatGDlLlC Welds™

.t

Objective

To establish a mathdmatical model, based upon published

data and some experimental data, relating low temperature service
J: 3 g P

properties to the chemical composition of weld metal and

metallurgical processing variables.

Ezperimental Model

1. A scarch of the published literature properties of
austenitic welds at low temperatures is to be made for
the following systems:

Chromium - nickel
Chromium - nickel - molybhdenum
- Chromium - nickel - manganese
Chromium - nickel - nitrogen
Chromium - nickel - molybdenum' - tungsten
Chromium nickel - molybdenum ~ aluminium (titanium)

i

2. Agreemen+ is to be made on a test matrix system for
processing on computers

3. Exchange of 1nformatlon on materials and their propertlc“
is to be made.

4, Development of algorithms for programs on statistical
modelling is to be made for forecasting weld properties.

5. Statistical processing of data will be made for
determination of mathematical relationships of chemical
composition (alloying clements) with the mechanical
properties and structure of the weld.

© 6. Davelop metheds for predictive control of austenitic
weldment properties.

S - e e e m e dans i vss Mg cmm et e s e s — R it S
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Lppendix §

.. To-section IIT of
. "Research and Deyelopnent of Weldine Materials®
according to the US-USSR joint program
L 3

Project title: L
1, Investigation of propertics of structural materials and their welds for NG
storage and transportation,
Participants: USSR - E.O. Paton Weldjni Institute,

Dr, K. Yushchenko and Prof. D. Rabkin

USA = National Bureau of Standards, Dr. R, Reed

Lehigh University, Prof. R. Stout

= ARMGO Steel, Dr. Bruncr

~ ALCOA; Dr. Kelse

International Wickel, Dr, Decker
Dgte - 1976, providing both sides recéive materiéls before the end of 1975,
2. Analysis and development of test methods for evaluation of service propertiss
of welds and welded joints resistant to low temperature, with emphasis on
.Iracture tovghnesse.
Participants: USSR - E. O. Paton Qelding Institute,
Dr. K. Yushchenko, Prof. V. Makhnenko,
Dr. A. Ishchenko,
Tnstitute of Problans of Materials |
Strength, Dr. N, Novikov:g
USA <« Lehigh University, Prof. R, Stout
- Hational Burcau of Sténdards, Dr. R. Reed
Date = the first .stage -« 1976.
investigations_and tests will be performed by both sides:.

O materials used in the USSR: chromium-manganesc-nitrogen sieel 0X13AGI
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and its welc’monts,' and ;11wltlniwn-magnetsium alloy AMG-6 and its weldmcnts,

On materials used in the USA: nickel steels with 5% and 9% nickel and their

weldnents, and alwainiun iloy 5083-0 and its weldments, |
Pcchanze of base materials, welding materials and weldued joints Uy Cctober 1573
in quantities given in the attached list,
The work is to be completed Yy discussion of. results and by joint revorts in 1976.
In the process of carrying out this work, &n .exchsnge of experts vho conduct tesis

in collaborating laboratories will be made by both sides,
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Appendix 5
Page 3

Test procedures for conducting the work on

"Study of the nropcerties of structural mate-
rials and their weidments ior LNG storage and
transportation”

-

USA side will conduct the tests according to the
attached Table. .

USSR side will conduct the tests on:
- static tension;
~ sensitivity to stress concentration under
static and dynamic loads;
- C.0.D.;
-~ instrumented Charpy-V with analysis of
fracture diagram;
- static bend;
- compact fracture toughness by static tensile
or bhend tests;
- fatigue strength;
~ fractography and structural analysis of
" fractured surface.
The two sides obtain the data on properties vs.'

temperatures within the range'of 300-76°K.
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Appcndix ﬁg

Page 5

of materials supplicd in bthe USA and the USSR
to carry out the worls on "Investigation of

properties of structural materials and weld-

ments QQr LG storage and transpountation"

The USSR side supply to the USA (Tehigh University, National

Bureau of Standards) the Tollowing representing samples of struc-

tural materials:

metal)

metal

Grade of steel, Sample dimen- Quantity Date of
~__of alloy sions, mn l-<, supnly
i 8 ANEEN S
OX13A619 (base

20px170x550 3004400  October 1075
OX134619 (welded jo-
int, submerged-arc . ' .
process 203200550 2004250 9ctober 1975
welded Joints of USA
5% or 9% Ni steel .

(]

with lower nickel .
content in weld , _

25x200x500. 2004250 April 1976
Aﬂ%—G grade alumini-
wo-magnesiun alloy v ,
containing 6% Lig 20x300x600 - 300+400  October 1995
Atg6  welding wire s
with zirconiua for :
aluminiun welding 1.6 diu. 40+50 Octceber 1390

The USA side supply to the UssR (E. 0. Paton Weldina.

Institute the.following représentative structural matrerials-

v e pra T e AT A M P i 41t st o s o+ 3 v v w25 o Ao ot o -

R R D,
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Appendix 5
Page 6
Grade ol Stéel,. Sample dimen- Quantity - Date of -
of alloy sions, mm . ’ supnly

5% Wi. sbeel (quen- '
ching + bGempering) - 25x300x600 4.00+500 October 1375
9% i steel (quen- . : _ i
ching + Gempering) 25x300x600 400500 October 1995
welded Joints of
both sleecls 25x300z600 150200 Octobver 1574
Inconel wire 625 2 1,2 dia. 50 October 1975
Inconel wire 82 2.0 dia.. - - 100 October 1975
Inconel wire ©2 2.0 dia. 100 . October 1975
Inconel elecivrode )
Welding Electrode 3+l @ia. 20 . October 1975
Tlux - Incoflux 4. - Y
Aluminium alloy . :
5033~0 252600900 3004400 October 1975
Welded Joints of

© 5083-0 alloy 25x600::900 300+400 October 1975
Welding wire of 0-5183 ' ; o
alloyéd with cobalt 1.6 dia. T #0450 October 1975

o

/Address of the USSR side: Ukr.55Ry, Kiev-5, 69 Gorky sb.,
L.0.Paton velding Insvituve
<. The USA side is to forward its address before August 1, 1975.

4%

3, Both sides may correct the grades, size and quantity of Ui

w

samples supplied up to 1 August.

Chairman of the American Chairman o©f the Soviet
Side of the Joint US-USSR Side of the Joint US-USSR
Working Group on A "Workinc Grouzs on
Elecirometallurgy Field Electrometallurgy ricld
/V/?é?Ofﬁgnqu¢ql7
N. E. Promigel S.P. Antcnov
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